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Experimental 

Crystal data 

[Cu(C 15 H 11 BrN 2 0 3 )(C 5 H 5 N)] 

M, = 489.81 

Monoclinic, P%/n 

a = 12.514 (3) A 

b = 7.6539 (15) A 

c = 19.467 (4) A 

P = 93.276 (3)° 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.540, T m „ = 0.710 



Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.103 

S = 1.02 

3293 reflections 



V = 1861.6 (6) A 3 
Z = 4 

Mo Ka radiation 
/x = 3.35 mm -1 
T = 298 K 

0.21 x 0.14 x 0.11 mm 



9243 measured reflections 
3293 independent reflections 
2742 reflections with / > 2a(I) 
R iM = 0.041 



254 parameters 

H-atom parameters constrained 
A/w = 0.53 e A~ 3 
Apmh>= -0.89 e A~ 3 



In the title complex, [Cu(C 15 H 11 BrN 2 0 3 )(C 5 H 5 N)], the central 
Cu 11 atom is in a square-planar CuN 2 0 2 coordination 
environment formed by the tridentate hydrazone and the 
monodentate pyridine ligands with N atoms in a trans- 
arrangement about the Cu° atom. 

Related literature 

For the coordination properties of aroylhydrazones, see: Ali et 
al. (2004); Zheng et al. (2008) and for their biological activity, 
see: Carcelli et al. (1995). 




Data collection: SMART (Bruker, 1996); cell refinement: SAINT 
(Bruker, 1996); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the National Natural Science Foundation 
of Shaanxi Province, China (grant No. 2009JM2012) for 
financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GK2354). 
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{A^-[(£')-l-(5-Bromo-2-oxidophenyl)ethylidene]-4-hydroxybenzohydrazidato}pyridinecopper(II) 
J.-M. Zhang, L. Wang, J. Liu, Y.-C. Li and H.-J. Li 

Comment 

The chemistry of aroylhydrazones continues to attract much attention due to their coordination ability towards metal ions 
(Zheng et ah, 2008; Ali et ah, 2004) and their biological activity (Carcelli et ah, 1995). As an extension of work on the 
structural characterization of aroylhydrazone derivatives, the title compound, C2oHi6BrCuN303, was synthesized and its 
crystal structure is reported here (Fig.l). 

Experimental 

Ethyl 4-hydroxybenzoate (8.31 g, 0.05 mol) was dissolved in ethanol (30 ml) at room temperature and heated at 363 K, 
followed by the addition of hydrazine hydrate (3.25 g, 0.065 mol). Subsequently, the mixture was refluxed for 8 h, and 
then cooled to room temperature. The crystals were precipitated and collected by filtration. The product was recrystallized 
from ethanol and dried under reduced pressure to give (4-hydroxybenzoyl)hydrazine. (2-Hydroxybenzoyl) hydrazine (3.50 
g, 0.023 mol) was dissolved in ethanol (30 ml) at room temperature and heated at 363 K, followed by the addition of 
5-bromo-2-hydroxyphenyl ethyl ketone (4.95 g, 0.023 mol). Subsequently, the mixture was refluxed for 8 h, and then cooled 
to room temperature. The crystals were precipitated and collected by filtration. The product was recrystallized from ethanol 
and dried under reduced pressure to give i?)-(5-bromo-2-hydroxyphenyl)-ethylidene]-4-hydroxybenzohydrazide. 

A methanol solution (10 ml) of A''-[(ii)-(5-bromo-2-hydroxyphenyl) ethylidene]-4-hydroxybenzohydrazide (0.25 mmol, 
0.087 g) was mixed with a DMF solution (5 ml) of CuCi2.2H 2 0 (0.25 mmol, 0.043 g). The mixture was stirred at 298 K for 
2 h. and then filtered. A blue precipitate was produced after about 15 days. A pyridine amount (5 ml) was used to dissolve 
the precipitate at 330 K. Blue block-shaped crystals of the title complex were obtained after one month (yield 30%). 

Refinement 

All H atoms were positioned geometrically and treated as riding on their parent atoms, with C — //(methyl) = 0.96 A, 
C— H(aromatic) = 0.93 A, O— H = 0.82 A and with t/ iso (H) =1.5(7 eq (C me thyl,0) and 1.2(7 eq (C a romatic)- 

Figures 



Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at 
the 30% probability level. H atoms are presented as a small spheres of arbitrary radius. 
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{iV'-[(f)-1-(5-Bromo-2-oxidophenyl)ethylidene]-4- hydroxybenzohydrazidato}pyridinecopper(ll) 



Crystal data 

[Cu(Ci 5 HnBrN 2 0 3 )(C 5 H 5 N)] 

M r = 489.81 

Monoclinic, P2\ln 

Hall symbol: -P 2yn 

a =12.514 (3) A 

6 = 7.6539 (15) A 

c= 19.467 (4) A 

(3 = 93.276 (3)° 

V= 1861.6 (6) A 3 
Z=4 



F(000) = 980 

D x = 1.748 MgnT 3 

Mo ifa radiation, A. = 0.71073 A 

Cell parameters from 4 1 60 reflections 

6 = 2.9-27.6° 

|i = 3.35 mm 1 

T=298K 

Block, blue 

0.21 x 0.14 x 0.11 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.540, r max = o.7io 

9243 measured reflections 



3293 independent reflections 
2742 reflections with / > 2o(7) 



9max - 25.0°, ' 

ft = -14-»14 

£ = -8^9 
/ = -19-»23 



1.9° 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(^)] = 0.040 

wR(F 2 ) = 0.103 

S= 1.02 
3293 reflections 
254 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F 0 2 ) + (0.064P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.53 e A~ 3 
Ap mi „ = -0.89eA" 3 
Extinction correction: SHELXL 

Extinction coefficient: 0.0113 (15) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cul 


0.42814(3) 


0.76855 (5) 


0.51714 (2) 


0.02479 (15) 


Brl 


0.72536 (3) 


0.37728 (5) 


0.24220 (2) 


0.04230 (16) 


Ol 


0.45528 (17) 


0.8886 (3) 


0.60153 (13) 


0.0317 (6) 


02 


0.41045 (18) 


0.6643 (3) 


0.43203 (13) 


0.0356 (6) 


03 


0.6722 (2) 


1.2098 (4) 


0.86987 (14) 


0.0530(8) 


H3 


0.7331 


1.2496 


0.8719 


0.079* 


Nl 


0.6306 (2) 


0.8483 (3) 


0.57583 (14) 


0.0255 (6) 


N2 


0.5824 (2) 


0.7708 (3) 


0.51648 (14) 


0.0231 (6) 


N3 


0.2686 (2) 


0.7744 (4) 


0.52600 (15) 


0.0297 (7) 


CI 


0.5564 (2) 


0.9039 (4) 


0.61532 (17) 


0.0243 (7) 


C2 


0.5902 (2) 


0.9870 (4) 


0.68103 (16) 


0.0245 (7) 


C3 


0.6889 (2) 


1.0679 (4) 


0.69190(17) 


0.0264 (7) 


H3A 


0.7361 


1.0699 


0.6567 


0.032* 


C4 


0.7182 (3) 


1.1457 (4) 


0.75435 (18) 


0.0290 (8) 


H4 


0.7841 


1.2013 


0.7606 


0.035* 


C5 


0.6498 (3) 


1.1405 (4) 


0.80707 (19) 


0.0324 (8) 


C6 


0.5506 (3) 


1.0600 (5) 


0.79668 (19) 


0.0386 (9) 


H6 


0.5044 


1.0549 


0.8324 


0.046* 


C7 


0.5207 (3) 


0.9881 (5) 


0.73399 (18) 


0.0337 (8) 


H7 


0.4529 


0.9395 


0.7269 


0.040* 


C8 


0.6428 (2) 


0.7196(4) 


0.46905 (17) 


0.0227 (7) 


C9 


0.7609 (3) 


0.7525 (5) 


0.4745 (2) 


0.0325 (8) 


H9A 


0.7758 


0.8521 


0.5035 


0.049* 


H9B 


0.7857 


0.7746 


0.4296 


0.049* 


H9C 


0.7970 


0.6519 


0.4941 


0.049* 


CIO 


0.5969 (3) 


0.6315 (4) 


0.40775 (18) 


0.0231 (7) 


Cll 


0.4854 (3) 


0.6139(4) 


0.39242 (19) 


0.0280 (8) 


C12 


0.4511 (3) 


0.5377 (5) 


0.33003 (18) 


0.0326 (8) 


H12 


0.3780 


0.5311 


0.3189 


0.039* 


C13 


0.5190 (3) 


0.4728 (5) 


0.28489 (18) 


0.0358 (9) 


H13 


0.4930 


0.4229 


0.2437 


0.043* 


C14 


0.6286 (3) 


0.4821 (4) 


0.30120 (17) 


0.0288 (7) 


C15 


0.6662 (3) 


0.5614 (4) 


0.36049 (17) 


0.0259 (7) 


H15 


0.7398 


0.5693 


0.3699 


0.031* 


C16 


0.2007 (3) 


0.7253 (5) 


0.4739 (2) 


0.0430 (10) 


H16 


0.2280 


0.6883 


0.4329 


0.052* 


C17 


0.0928 (3) 


0.7282 (7) 


0.4793 (2) 


0.0594 (13) 


H17 


0.0475 


0.6944 


0.4421 


0.071* 
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C18 


0.0502 (3) 


0.7811 (6) 


0.5396(3) 0.0556(12) 




H18 


-0.0234 


0.7846 


0.5437 


0.067 


* 




C19 


0.1188 (3) 


0.8281 (6) 


0.5930 (2) 0.0472 (10) 




H19 


0.0931 


0.8630 


0.6347 


0.057 


* 




C20 


0.2280 (3) 


0.8229 (5) 


0.58405 (19) 0.0338 (8) 




H20 


0.2748 


0.8551 


0.6207 


0.041 


* 




Atomic displacement parameters (A ) 












U n 


U 22 


C/ 33 


u 12 




u 


Cul 


0.0153 (2) 


0.0365 (2) 


0 0219 ni 


0 001 62 C1 5 s ) 


-0 00401 C171 


A AA 1 ") ZT A (\ ~l\ 

U.UUZjU (1 1 ) 


Brl 


0.0465 (3) 


0.0481 (3) 


0 0335 C31 


0 00384 CI 6 s ) 


0 01 232 C191 


U.UU / ly (1 /) 


Ol 


0.0164(12) 


0.0502 (15) 


0 0277 fl41 


0 0023 CIO 1 ) 


-0 0067 C101 


A AAQ/1 (\ 1 \ 


02 


0.0192 (12) 


0.0575 (15) 


0 0292 C1 5 s ) 


0 001 5 C1 11 


-0 0057 C1 11 


A A1 ")~J ( 1 T\ 

U.U1Z / (1Z) 


03 


0.0337 (15) 


0.095 (2) 


0 0296 CI 61 


-0 0228 CI 5 s ! 


-0 0001 CI 21 


A AT/1 0 /I C\ 

U.UZ4Z (1 j) 


Nl 


0.0195 (14) 


0.0354 (15) 


0 0210 CI 6 s ) 


-0 0035 CI 11 

\J . \J\J ~J ~> 111 1 


-0 0039 CI 21 


A AA/1 1 /I OA 

U.UU41 (1Z) 


N2 


0.0196(14) 


0.0312 (14) 


0 01 78 CI 5*1 


0 0001 C101 


-0 0038 CI 21 

u.uu JO 11Z-I 


A AAA/; /I 1 \ 

U.UUUO (11) 


N3 


0.0224(15) 


0.0388 (16) 


0 0276 C171 


0 0002 C1 21 

\J.\J\J\JZ. ^IZ.1 


-0 0012 C131 

\J .\J\J 1Z. 1 


A AAC 1 / 1 T\ 

U.UUj 1(13) 


CI 


0.0197 (17) 


0.0311 (17) 


0 0214 CI 8 s ) 


0 0005 CI 31 


-0 0045 CI 41 


A AAAT (\ A\ 

U.UUU3 (14) 


C2 


0.0193 (16) 


0.0308 (17) 


0 0230 CI 8 s ! 


0 0027 CI 31 

\J . \J \J Z. / 1 1J I 


-0 0032 CI 41 


A AAA/i (\ A\ 

U.UUUu (14) 


C3 


0.0188 (16) 


0.0345 (17) 


0 0257 C191 


-0 0001 C131 

\J ,\J\J\J ± 1 1J 1 


0 0008 CI 41 

\J ,\J \J \J (J 1 ± ^ 1 


A AAA/1 /^l C\ 

U.UUU4 (13) 


C4 


0.0176 (17) 


0.0382 (19) 


0 030 C21 


-0 0009 C131 

v.UUWy ^1J 1 


-0 0040 C1 51 


A AAA 1 H C\ 

U.UUU1 (l->) 


C5 


0.0245 (18) 


0.048 (2) 


0 023 C21 

\J .UZ.J ^Z. 1 


-0 0023 CI 51 


-0 0085 CI 51 


A aa*7 zr / 1 
U.UU ID (10) 


C6 


0.0228 (18) 


0.068 (2) 


0 025 C21 

\J .\J Z. ~J 1 Z. 1 


-0 0051 CI 71 


0 0032 C1 51 


A A 1 1 ZT /1Q\ 

u.ui i j (iy) 


C7 


0.0183 (17) 


0.050 (2) 


0 0^2 C21 


-0 0045 C1 51 


-0 00^9 C1 51 


A AAOT (\ n\ 

U.UU83 (1 /) 


C8 


0.0169(16) 


0.0286 (16) 


0 0222 C1 8 s ) 


0 0019 C1 21 


-0 0025 C141 


A AAT/1 (\ A\ 

U.UU34 (14) 


C9 


0.0147(17) 


0.052 (2) 


0 030 C21 

w . vj ^ yz. i 


-0 0027 CI 41 


-0 0018 CI 51 


A AA/1 /C /i z:^ 
U.UU40 (10) 


CIO 


0.0234 (17) 


U.UZol (lo) 


0.0191 (17) 


0.0019 (12) 


-0.0034 (14) 


A AATA ( 1 T\ 

U.UUZU (13) 


Cll 


0.0223 (17) 


A AT A*7 Q\ 

U.U3U / (lo) 


0.030 (2) 


0.0036 (13) 


-0.0042 (15) 


U.UUUO (13) 


C12 


0.0229 (18) 


A A/1 ZT ZO\ 

0.045 (2) 


0.029 (2) 


0.0006(15) 


-0.0080 (15) 


A AA£ 1 /'I 

— U.UU01 (10) 


C13 


0.040 (2) 


A AT A 

0.039 (2) 


0.028 (2) 


-0.0002 (16) 


-0.0065 (17) 


A AAOO (\ f\ 

U.UUoo (10) 


C14 


0.036 (2) 


0.0299 (17) 


0.0218 (18) 


0.0015 (14) 


0.0086 (15) 


A AAA/i (\ C\ 

U.UUUO ( ID) 


C15 


0.0218(17) 


A AT AT / 1 H\ 

0.0303 (17) 


0.0256(18) 


0.0016(13) 


0.0005 (14) 


0.0051 (15) 


C16 


0.027 (2) 


0.070 (3) 


0.031 (2) 


-0.0003 (18) 


-0.0073 (17) 


-0.0030 (19) 


C17 


0.026 (2) 


A 1 AT / A \ 

0.103 (4) 


0.048 (3) 


-0.007 (2) 


-0.008 (2) 


-0.007 (3) 


C18 


0.017 (2) 


0.089 (3) 


0.061 (3) 


-0.0056 (19) 


0.001 (2) 


-0.002 (3) 


C19 


0.031 (2) 


0.065 (3) 


0.047 (3) 


0.0008 (18) 


0.0078 (19) 


-0.003 (2) 


C20 


0.0223 (19) 


0.049 (2) 


0.030 (2) 


-0.0006 (15) 


0.0041 (16) 


0.0003 (17) 


Geometric parameters (A, °) 












Cul— 02 




1.841 (2) 


C7— H7 




0.9300 




Cul— Ol 




1.896 (2) 


C8— C10 


1.460 (4) 


Cul— N2 




1.931 (3) 


C8— C9 




1.497 (4) 


Cul— N3 




2.015 (3) 


C9— H9A 


0.9600 




Brl— C14 




1.894(3) 


C9— H9B 


0.9600 




Ol— CI 




1.284 (4) 


C9— H9C 


0.9600 




02— Cll 




1.306 (4) 


C10— C15 


1.407 (5) 


03— C5 




1.347 (4) 


C10— Cll 


1.416(5) 
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r\i in 
<J3 — hi 3 


U.dZUU 


JN 1 — CI 


1.3 1U (4) 


Ml Ml 

JN 1 — JNZ 


1.4U4 (4) 


JNZ — Co 


1 OCT ( A\ 

l.zo / (4 J 


JN 3 — C2U 


1.315 [p) 


JN 3 — C 1 o 


1.33V [j) 


p i ( 

CI — CZ 


1.40V (4) 


PO p-7 

Cz — C/ 


1.350 (D) 


/""") PQ 

Cz — C3 


1 TOO //|\ 

1.3oo (4) 


p -j p /i 
C3 — C4 


1.354 ( j) 


V j n Dr\ 


U.7JUU 


C4 — C5 


1.374 (5) 


C4 — H4 


0.9300 


C5 — C6 


1.391 (5) 


C6 — C7 


1.371 (5) 


C6 — H6 


0.9300 


p.1 p,, 1 p.1 
U2 — Uu 1 — U 1 


1 ic a/; pi 1 \ 
1 /5.06 (11) 


P.1 P.. 1 Ml 

U2 — Uul — JN2 


93.63 (11) 


p.1 p., 1 M1 
Ul — Uul — JN2 


62.03 (10) 


P.1 P.. 1 M*3 

U2 — Uu 1 — JN 3 


a 1 ai / 1 i \ 
91.02 (11) 


( \ i p., 1 M*3 

Ul — Uul — JN3 


ai cc { i i \ 
92.55 (11) 


\n p., 1 

JN2 — Uul — JN3 


1 "7C 1 A / 1 1 \ 

1 /5.14 (11) 


CI — Ul — Uul 


1 1 ri c ("t\ 
1 1U.D (2 ) 


pi 1 P.1 P., 1 

CI 1 — U2 — Cul 


12 /.3 (2) 


pc f~\~l Ul 

C5 — U3 — H3 


1 An c 
109.5 


pi \11 Ml 

Ul — JN 1 — JN2 


109.5 (3) 


PO Ml Ml 

C6 — JNz — JN 1 


1 1 O C P]\ 

116.5 (3) 


pn »n P., 1 

C6 — JN2 — Uul 


1 TO 1 /1\ 

129.1 (2) 


Ml Ml Pn 1 

JN 1 — JN2 — UUl 


111/1 /1\ 

1 12.4 (2 ) 


P1 A XT'} PI £ 

U2U — JN 3 — U 1 0 


1 1 o (i n\ 
116.0 (3) 


Pin mi p,,i 
U2U — JN 3 — UU 1 


1 1A o n\ 

12U.6 (2 ) 


pi (T MQ P., 1 

C 1 0 — JN 3 — Cu 1 


ill. 1 (3) 


P. 1 P 1 M 1 

Ul — Ul — JN 1 


ni o p]\ 
124.6 (3) 


A| pi pi 

Ul — Ul — U2 


lib. 9 (3) 


Ml P| PI 

JN 1 — Ul — U2 


1 1 n i /i\ 
Ho.3 (3) 


P"7 PI PI 

U / — U2 — C3 


116.3 (3) 


P"7 PI p| 

U / — U2 — U 1 


1 1 n i fi\ 

i iy.3 (3 ) 


pi pi pi 
C3 — U2 — U 1 


1 11 /I n\ 

122.4 (3) 


p^i pi pi 
U4 — C3 — U2 


ni n /ox 
121.0 (3) 


P/1 PI Ul A 

U4 — C3 — Hi A 


1 1 n c 
119.5 


PI PI Ul A 

U2 — C3 — Hi A 


lift c 

119.5 


pr P/1 pi 

C5 — C4 C3 


1 1 Q Q rt\ 

119.9 (3) 


PC P.1 U.1 

C5 — C4 H4 


1 OA A 

120.0 


C3— C4 — H4 


120.0 


03— C5— C4 


124.1 (3) 


03— C5— C6 


116.3 (3) 


C4— C5— C6 


119.6(3) 


C7— C6— C5 


120.2 (3) 


C7— C6— H6 


119.9 



pi i pn 
CI 1 — Clz 


1.3V3 {D) 


Clz — C13 


1.3M (j) 


pn 1 1 1 ~> 
ClZ — hllZ 


U.V3UU 


pn p i /i 
C13 — C14 


1.3VZ {J) 


pn tt n 
C 1 3 — hi 1 3 


U.V3UU 


p 1 /] pi; 

C14 — CI D 


1.3o4 (3) 


p i c in c 
C 1 j — rl 1 j 


f\ qiaa 

U.V3UU 


p i z pn 
C 1 0 — C 1 / 


l.iol (o) 


pi/: ni/: 
C 1 0 — rl 1 0 


U.V3UU 


pn pi o 
C 1 / — C 1 5 


1 inn 
1.3// (Oj 


CM HI 7 


\j.y jUU 


C18 — C19 


1.358 (6) 


C18 — H18 


0.9300 


C19 — C20 


1.388 (5) 


C19 — H19 


0.9300 


C20 — H20 


0.9300 


PO PA UA A 

U6 — U9 — H9A 


1 AA C 

109.5 


PO PA U(1D 

U6 — U9 — H9B 


1 AA C 

109.5 


UA A PA I I ( 1 0 

H9A — C9 — Jrl9r5 


1 AA C 

109.5 


po pa unr 
C6 — C9 — H9C 


1 AA C 

109.5 


UA A PA UAP 

H9A — C9 — H9C 


1 AA C 

109.5 


i inn pa uap 
H9rS — C9 — H9U 


1 AA C 

109.5 


PK p 1 A P11 

CI 5 — C10 — Cll 


1 1 "7 /: n\ 
11 / .6 (3) 


PIC P1A PO 

C 1 5 — C 1 0 — C6 


1 1 o o n\ 
116.6 (3) 


P11 p 1 A PO 

Cll — C10 — C6 


123.6 (3) 


p.t p 1 1 pn 
U2 — Ul 1 — U12 


1 1 /: i n\ 
116.3 (3) 


p.t p 1 1 pin 
U2 — Ull — C1U 


nc /i pi\ 

125.4 (3 ) 


pn pii pia 
C12 — Cll — C10 


1 1 o i n\ 
116.3 (3) 


pn pn P11 
C13 — C12 — Cll 


123.2 (3) 


pn pn ull 
Cl3 — Cl2 — Hl2 


1 1 O A 

116.4 


pii pn uii 
Cll — Cl2 — Hl2 


1 1 O A 

116.4 


pn pn pn 
Cl2 — Cl3 — Cl4 


1 1 o n n\ 
116./ (3) 


pn pii uii 
C12 — C13 — rl!3 


1 1A £. 
12U.D 


pn pn un 
C 14 — C 1 3 — ti 1 3 


1 in /; 
120.6 


pk pi j pn 
C15 — C14 — C13 


1 in t pj\ 
120.2 (3) 


pk pn id .- 1 
C15 — C14 — Brl 


1 in a /i \ 
120.0 (3) 


pn pn id .- 1 
C13 — C14 — Brl 


i in i n\ 
119./ (3) 


pn pk p 1 a 
C14 — C15 — C10 


in o 
121.6 (3) 


pn pk uic 
C 14 — C 1 5 — ti 1 5 


1 1 A 1 

119.1 


P1A PK UIC 

C10 — C15 — HI 5 


1 1 A 1 

119.1 


mi pi £ pn 
JN3 — CI 6 — CI / 


111 H { A \ 

121./ (4) 


Ml PU UU 

JN3 — C16 — HI 6 


1 1 A 1 

119.1 


pn pu uu 
C 1 / — C 1 6 — H 1 6 


1 1 A 1 

119.1 


C16— C17— C18 


120.3 (4) 


C16— C17— H17 


119.8 


C18— C17— H17 


119.8 


C19— C18— C17 


118.2 (4) 


C19— C18— H18 


120.9 


C17— C18— H18 


120.9 
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CS — Co — hlo 


linn 

ny.y 


pi o pm pin 

c i o — c i y — C2u 


I 1 O *7 { A\ 

II 5. / (4) 


Cf, CI CI 




V 1 o V 1 ^ 1 1 1 y 


1 70 f, 

l Z.U.U 


C6 — C7 — H7 


119.5 


C20 — C19 — H19 


120.6 


C2 — C7 — H7 


119.5 


N3 — C20 — C19 


123.1 (4) 


N2 — C8 — CIO 


120.5 (3) 


N3 — C20 — H20 


118.5 


N2 — C8 — C9 


121.0 (3) 


C19 — C20 — H20 


118.5 


CIO — C8 — C9 


118.5 (3) 






mo p,, 1 pi pi 
IN 2 — Cul — Ul — CI 


i a 
— Z.U (2) 


M1 Ml PO P1A 

JN 1 — JN2 — Co — C1U 


177.3 (3) 


\n p,, 1 pi pi 
JN3 — CUl — Ul — CI 


1 "7*7 1 

1 / 1 .5 (2) 


P,,1 Ml PO P1A 

Cul — JN2 — Co — C1U 


-6.2 (4) 


mo p,, 1 po pi i 
JN 2 — CU 1 — U2 — C 1 1 


1 T /"3\ 

1.3 (3) 


M1 Ml po pn 
JN 1 — JN2 — Co — Cy 


A 1 f A\ 

-4.1 (4) 


\n p,, 1 po n i 
JN J — Cu 1 — U2 — C 1 1 


-1 /5.3 (3) 


p,,i mo po pn 
CU 1 — JN 2 — C 0 — cy 


1 "71 1 /">\ 

1 11.5 (2) 


n mi mo r^c 
CI — JN 1 — JNz — Co 


1 / D.U (3 ) 


XT') po pin P1C 
JNz — Co — C1U — C1D 


1 HI ^ S1\ 

— L 15. j (3 ) 


pi XT 1 MO 

CI — JN 1 — JN2 — Cul 


H A /"3\ 

-2.0 (3) 


pn po pip p 1 c 
cy — Co — C 1 U — C 1 D 


Q A f A\ 
O.U (4) 


po Pn 1 mt re 
Uz — CUl — JNz — Co 


2.2 (3) 


MO PO P 1 Pi P11 

JNz — Co — C1U — CI 1 


*7 H fZ\ 

7.2 (5) 


pi p,, 1 mo ro 
Ul — Cul — JN2 — Co 


IT/I /I /"3\ 

-1 /4.4 (3) 


pn po pip P11 
cy — Co — C 1 U — C 1 1 


-171.3 (3) 


p-> p., 1 MO M1 

U2 — CU 1 — JN 2 — JN 1 


1 *70 "7*7 /■ 1 a\ 

1 /o. / / (ly) 


p,,i po P11 rn 
Cul — U2 — CI 1 — C12 


1 *7A A 

i /y.y (2) 


P1 P,, 1 MO M1 

Ul — Cul — JN2 — JN 1 


1 1 /I /1 A\ 

2.24 (IV) 


p,,i po P11 pip 
Cul — U2 — Cll — C1U 


A A 

-0.4 (5) 


po p,, 1 Ml nn 

U2 — CU 1 — JN 3 — C2U 


1 /2. / (3) 


P1C P 1 P P11 PO 

C1D — C1U — Cll — U2 


1 H& Q {1 \ 
1 /O.O \5) 


pi p,, 1 mi nn 
Ul — Cul — JN3 — C2U 


1 A O fl \ 

-1U.5 (3) 


po pip P11 po 
Co — C 1 U — C 1 1 — U2 


A A t 'C\ 

-4.0 (5) 


po p,, 1 Ml ni: 

U2 — CU 1 — JN 3 — C 1 0 


-5.7 (3) 


P1C P 1 P P11 P10 

C1D — C1U — Cll — C12 


T C ( A\ 

-3.6 (4) 


pi p,, 1 mt pi/; 
Ul — Cul — JN3 — C16 


1 *7A A (1 \ 

i /u.y (3) 


po p 1 p P11 pio 
Co — C1U — Cll — C12 


1 HZ H {1 \ 

1 Id. 1 {5) 


P,, 1 P. 1 P 1 M 1 

Cul — Ul — CI — JN 1 


1.6 (4) 


PO P11 PIO P10 

U2 — Cll — C12 — C13 


1 HH 1 (1\ 

—\ 1 1 .5 (3) 


p,, 1 p. 1 pi pi 
Cul — Ul — CI — C2 


1 T7 1 /1\ 
— 1 / /.I (2) 


pin P11 pio pii 
C1U — Cll — C12 — C13 


3.1 (5) 


MO XT 1 P 1 ni 

JN2 — JN 1 — CI — Ul 


0.3 (4) 


P11 PIO P10 P1/1 

Cll — C12 — CI 3 — C14 


A A (£\ 

U.U (o) 


»n mi pi n 
JN2 — JN 1 — CI — C2 


1 *7A n n\ 
1 /y.U (3) 


PIO P10 P1/1 p 1 c 

C12 — C13 — C14 — C1D 


-2.5 (5) 


A| pi PT p-7 

Ul — CI — C2 — C/ 


11 C ( A\ 

22.0 (4) 


pio p 1 1 ni 15-1 
C12 — C13 — C14 — Brl 


1 *7C A \ 
1 / J.4 (3) 


\T 1 pi PO p-7 

JN 1 — CI — Cz — C / 


1 ^£ 1 /"JA 

— 1 jo.l (3 ) 


r^ii r^i/i 

C13 — C14 — C1D — C1U 


1 Q ( Z\ 

1.8 (5) 


pi pi po pi 
U 1 — C 1 — C2 — C 3 


— lDO.1 (3) 


13-1 PI 1 PIC P1A 

Brl — C14 — C1D — C1U 


1 H£ 1 

—1 /O.l (2) 


mi ro n 
JN 1 — CI — Cz — C3 


2 D. 1 pj 


r^ii rin c^\a 
Cll — C1U — C1D — C14 


1.3 (5) 


P-7 PO PI P/1 

C / — C2 — C3 — C4 


A A 

0.9 (5) 


po pin pic pi/1 
Co — C 1 U — C 1 D — C 1 4 


1 HQ A /"3\ 
—1 /O.U (3) 


pi po pi p/i 
C 1 — Cz — C 3 — C4 


1 "7G H f1\ 

i /y. / (3j 


CzU — JN 3 — C 1 o — C 1 / 


1 .4 (6) 


n pi p/i pc 
C2 — C3 — C4 — CD 


1 1 

1.2 (5) 


p,,i mo p 1 /; pio 
Cul — JN3 — Clo — CI / 


i /y.o (3) 


pi p/t pc m 
C3 — C4 — CD — U3 


1 *70 O 

1 (3) 


mo pi/: rn pio 
JN 3 — C 1 0 C 1 / — C 1 0 


A C /*7\ 

-0.5 (7) 


PO P/1 PC P/C 

C3 — C4 — CD — Co 


-1.3 (5) 


pi/; pio pio pin 

Clo — C17 — C18 — ciy 


P /C /ON 

-0.6 (8) 


03— C5— C6— C7 


179.1 (4) 


CI 7— CI 8— CI 9— C20 


0.8 (7) 


C4— C5— C6— C7 


-0.8 (6) 


CI 6— N3— C20— C19 


-1.1 (6) 


C5— C6— C7— C2 


3.0 (6) 


Cul— N3— C20— C19 


-179.6(3) 


C3— C2— C7— C6 


-3.1 (5) 


C18— C19— C20— N3 


0.0 (6) 


CI— C2— C7— C6 


178.1 (3) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

U3— H3-N1' 0.82 2.08 2.834 (4) 153. 
Symmetry codes: (i) -x+3/2, >>+l/2, -z+3/2. 
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